. These "altered" been isolated from extracts of Drosophila embryos nucleosomes behave physically as a dinucleosome and (Pazin and Kadonaga, 1997). These complexes not only contain a full complement of core histones, yet it is stimulate transcription factor binding but also, to a unclear whether this particle is the "natural" product of greater or lesser extent depending on the complex, pronucleosome remodeling. In principle it could be genermote nucleosome mobility (i.e., the repositioning of the ated from a change in conformation of adjacent histone histone octamer on a DNA sequence). The increased octamers leading to a rearrangement of internucleosomobility permits the formation of regularly spaced mal interactions or, alternatively, from the processive nucleosome arrays in the presence of CHRAC or ACF unwrapping of DNA from a terminus of one nucleosome but not NURF. The different complexes are thus func-(Pazin and Kadonaga, 1997), which then might reassocitionally distinguishable in vitro. All the complexes isoate with the exposed core histones of another similarly lated from Drosophila contain ISWI, a protein that also disrupted particle. A precedent for such a mechanism
context of chromatin, the acceptor is likely to be DNA either BRG1 or hBRM individually can, in an ATP-dependent manner, increase the accessibility of nucleosomal that is closest to the disrupted core particle, with the DNA to DNase I to a level comparable to that attained resulting transfer leading to a shift in the octamer posiwith the complete assemblies. Similarly both proteins tion along the DNA. This mechanism thus readily accan elicit the same change in DNA topology of nucleocounts for both the nucleosome mobility and enhanced some arrays as the hSWI/SNF complex itself. These DNA accessibility induced by remodeling complexes, results show that the mechanism of disruption by the particularly those containing the ISWI protein. It is unisolated Swi2 polypeptide must be very similar to that known whether the stable altered "dinucleosomal" partiof the assembly. However, the isolated BRG1 subunit cle can exist, however transiently, in vivo, and thus its is considerably less efficient than the complex, particubiological role remains moot. It is nevertheless conceivlarly in effecting the topological change. This activity able that such a particle could contribute to a highly could be enhanced to normal levels by the inclusion of localized disruption of the array. three additional components, IN1, BAF170, and BAF The Remodeling Engine 155, of the hSWI/SNF complex. All these subunits conAlthough it has been assumed that ATPase activity of tain coiled-coil domains, but their precise role remains to the subunit with helicase homology provided the motor be established. Whether the inefficiency of the isolated necessary for nucleosome disruption, it was unclear subunit is a consequence of a reduced extent or rate whether the other subunits were also required for this of reaction is also unknown. . Since histone deacetylation is isolated core particle. Whatever the precise interactions strongly correlated with transcriptional repression and involved, it is clear that the context of the engine in a the stabilization of condensed nucleosome arrays, the particular complex can modulate its functionality and implication is that this complex acts to decrease the integrate its activity with other modular functions. For accessibility of chromatin to transcription factors or example, the CHRAC complex contains a topoisomerother DNA-binding proteins. Although it is ostensibly ase II dimer that could be required in vivo for mediating paradoxical for chromatin condensation to require prior changes in DNA topology associated with remodeling. nucleosome disruption, a possible rationale for the enChromatin Remodeling-Cyclic or Reversible? gine in this case is to provide access for two associated In vitro all the chromatin remodeling activities containing histone-binding proteins, RbAp48/46, which contact the ISWI or Swi2/Snf2 can increase the accessibility of DNA-binding helix 1 of histone H4 (Verreault et al., 1996) . nucleosomal DNA to transcription factors or other DNAOverall the picture is one of multiple chromatin remodbinding proteins. In the case of the SWI/SNF complex, eling machines of disparate function that are related there is substantial genetic and biochemical evidence by a common mechanism to unravel nucleosomes. The that complex mediated transcriptional activation is acprecise biological roles of each of these complexes recompanied by nucleosome disruption in vivo and in main to be unraveled during the course of future investigations. vitro. However, it remains unclear whether disruption
